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Oone3HbIO MoOueK (XbII). Tocmeptupie uccneqoBanua 
oka3sayiM@  HalMuve  BOCcTaieHHat BO BCeM 
IIMI€BapUTeJIbHOM TpakTe y ypeMM4eCcKHX JHOWel. ITO 
HaOmoqeHHe Wospa3syMeBaeT, 4TO YypeMHA MOxKeT 
BbI3BaTb HapylleHve IIMTeHaIbHOrO Oapbepa BO BCex 
oTyeax  MleBapuTebHOrO TpakTa,  BKHOUad 
*HKeyHOK, TOUy!O KMWIKY WM TOJB30IIHy!O KUIIIKy. 
Hacrosmjee uccieqoBaHne ObI0 TIpeAIPHHATO C WesIbIO 
YCCIeOBaHHA ITO BO3MO2%KHOCTH. 


Kurouesbie copa: TactpHtT ° OHTepoKoNMT ° 
BocnaneHue * Hegoenanue * TepmMuHasibHad cTaqua 
XpOHH4eCKON MOYeUYHOM HeOCTaTOUHOCTH * YpemuaA. 


AKTyaJIbHOCTB. 


CoxpaHHOCTb YIVIOTHHTeIbHBIX COeIMHeHHM 9IMTeIMA %*KelyqOUHO-KMMIedHOrO Tpakta (YC), 
KOTOPBIe 3alleuaTbIBAaIOT IPOMEXYTKH MO*KY SIMTeIMAIbHbIMH KJICTKAMH, HMCeT BaxKHOe 3Ha4eHHe 
UIA IpeAOTBpallleHuaA TPpOHHKHOBCHHA MUKPOOHBIX TOKCHHOB, aHTHreHOB HU JpyrMx BPpeHbIX 
BELICCTB M3 MpOCMIOUKM CIM3HCTOM TKAaHH HM, B KOHCYHOM UTOre, BO BHYTPeHHIO!O Cpey opraHH3Ma. 
Tlo3Bou14A MIPOHHKHOBeHHe 3THX IIpOYKTOB BO BHYTPeCHHIOHO cpeyly, HapylieHWe CTpyKTypbI U 
(yHKWHH 9ZIMTeMabHOrO Oapbepa KHINeuHHKa TpHBOAMT K JIOKaJIbHOMyY HM CHCTeMHOMY 
BocriaieHH1o. XpoHwyeckad Oowe3sHb moueK (XbII) accoumupyetca c CHCTeMHbIM BOCTIalIeHHeM, 
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KOTOpoe UrpaeT BaxKHYIO POJIb B MaTOreHe3e Cepse4HO-coOcyAMCTEIX 3a00IeBaHHi, aHemMuH, 
HeoeqaHuaA UW pa3IM4HBIX JPyrux ocuOKHeHuN. CyuecTByeT Bce OoNbIe TOKazaTeIbCTB HaIM4HA 
qucdyHkKuMu Oapbepa >%x*eslyqO4HO-KHMIe4HOrO TpakTa WM ero poOuIM B MaToreHe3e CHCTeMHOrO 
BOCIIAJICHHA Y YPCMHYeCKHX JOeH UM X%*XMBOTHEIX. Hanpumep, y ypeMuueckux JOJel HW %KHBOTHBIX 
yBeIM4eHa TIPOHHMaeMOCTb KHMICYHHKA JIA MOMMITHICHTIMKONeH OOMbIIOM MOJIeKyIApHOM Maccél, 
ypeTpasIbHble OaKTepHM TIPOHUKaIOT B CTCHKYy KHIMeC4YHHKa HU OCeMaIOT B OpEpKeiikax JMMdaTH4ecKuXx 
y3I0B Y YPeCMH4eECKHX KDPbIC, MWalWeHTbl Ha TeMOAMAIM3e YACTO MPOABIIAIOT THMCTONOrM4ecKHe 
IIpH3HaKH XPOHHYECKOLO BOCHAICHHA BUOJIb BCeETO %KeJLYIOUHO-KMMCYHOLO TpakTa, H 9HAJOTOKCeMHA 
H€H3MCHHO IIpHCyTCTByeT y MallMeHTOB Ha JMasIM3e B OTCYTCTBHe KIMHMYeCKOM uHdeKuMH. ITU 
HaOJHOJeCHHA YKa3bIBalOT Ha yBeIM4eHHe MpOHMWaeMOCTH KHINeYHHKa HU HapylieHue OapbepHoit 
(PYHKUHH y MWalWeHTOB HW 2KHBOTHBIX C IpozBuHyToH XBII. 


OyHako 10 HeyaBHero BpeMeHH He OBI H3BeCTeH MeXaHv3M, 10 KOTOPOMYy YpeMHA MOBBbIILAeT 
IIPOHHMaeMOCThb SIMTeIMA KuMedHHKa. B HeyaBHeM MCCeOBaHHU MbI OOHAapyxKWIM 3HAaYHTeIbHOe 
YMCHbINeCHHe KIIFOUCBBIX OeJIKOBLIX KOMIIOHCHTOB SITMTeIMaIbHbIX YC TOICTOrO KHIMNeC4HNKa y KPBIC C 
XBII. YOu crpyktypbl smuTewManbHEIx YC, BbIABJICHHad B 9TOM HCCIeOBaHHU, pacKpbisia 
HCTOUHHK 3HAOTOKCeEMMM, KOTOpad OObIHHO TIpHCyTCTByeT WH ABIIACTCA OCHOBHOM mpH4HHoit 
BocnianeHua upH XBbII. B nocnexyroujmx in vitro uccieqoBaHHAX MbI oMpeyemMM Mo“eBHHy u 
IIPpOAYKTbI ee THApouM3a MMKPOOHON ypea30i, TO eCTb aMMHaK HW aMMOHHM THApOKcH, Kak 
OCHOBHOTO TlocpeyHHKa HapylieHua OapbepHoi (yHKUMM U CTPyKTYypbI KHWIedHUKa, OOycIOBJICHHOTO 
ypemuen. 


Kak yka3aHO BBIIe, HCCIe}OBaHHA Y ypeMH4eCKHX JOAeH WOKa3asIM HasIM4une IpH3HaKOB MeCTHOTO 
BOCHaJICHHA HE TOJIbKO B TOJICTOM KHUIKe, HO HM 10 BCeMy 2%KeJIyYHOUHO-KMMIeCYHOMYy TpakTy. ITO 
Tloypa3syMeBaeT, 4TO HapylieHWe CTpyKTypbI HW (yHKUMH 9ZIMTeMabHOrTO Oapbepa oOJDKHO 
IIPOHCXOAMTb TakxKe H B APyrux OTeWax *KeJyOUHO-KMWCYHOrO TpakTa. 


Les uccseqoBaHMs - Cc lesbo H3yueHHa BIMAHHA XBII wa anmapat smMTesMasbHEIx YC B xesyKe, 
TOHKOM KHIIKe HM MOAB30NIHOM KHILIKe. 


Martepna.ibi H MeTOBI. 
7Kueomuole 


Kppicbt OBI ciyyaHbIM OOpa30M pa3zyeJIeHbI Ha IpylIlIbl KOHTPOJIA HM C XpOHH4eCKOM Oose3HbIO 
mouek (XBIT). Kpsicsr 13 rpynmp: XBIT npouum 5/6 HedpakTOMutO C MCHOUb30BaHHeM JOpCasIbHBIx 
pa3pe30B, KaK omucaHo panee [8]. Ipymme KoHTpoma Oblia BEIMOTHeHAa TOAWewbHad onepalys. 
DKMBOTHBIe cCOJepxKaIMcb B TOMeLCHHH C KOHTposIMpyeMoM TemilepaTypoli, c UWMKIaMH 
cBeTa/TeMHOTBI JJIMTeIbHOCTBIO 12 4acoB H HadmOZaIMch B TeyeHue 10 Hegzemb. ApTepnasbHoe 
WaBleHHe OMpeeAIOCb C HUCIOMb30BaHHEM IIIeTH3MOrpapuu XBOCTOBbIX MaHKeT, Kak OIIMCaHO 
paHee [14]. Ilo ucreyenuu nepuoya HaOsrOeHuA %KMBOTHBIX MOMellasIM B MeTaOosIMueCKHe KIICTKH 
juia COOpa MOUM B TedeHHe 24 yacos. 3aTeM HX aHecTe3MpoBasIn (KeTamuH/Kcna3HH IIK) u ycbiniasmM 
MeTOJOM 9KCCaHTBHHalMuH Yepe3s cepyeyHoe mpoKoMpoBaHve. IKelyHOK, Toad KHUIKa HU 
TOAB3AOWHat KMIMIKa W3BIeKaIMch HU OOpabdaTbIBaIMCh JIA BbIABJICHHA KJIIOUCBLIX KOMIIOHCHTOB 
OeuIKOB TYIFOMIOTHBIX CoeqMHeHuii MeTOJOM UMMyHOOOTTHHTa. Bce 9KcIepHMeHTEI OBI 
yTBepxeHb! VMHCTHTyWMOHaIbHBIM KOMHTeETOM 10 HCIIONIb30BaHHIO HU - yxOdy 3a 
9KCIePHMCHTAJIBHBIMH X%KMBOTHBIMM YHuBepcuteta Kammdopuun, Uppaiin. 


Anaju3 Memodom umMMyHobommuHed 


TkaHH TOMOreHH3MpoBasIMcb Ha JIbAyY B MOMPuLNpoBaHHOM pactTBope RIPA Lysis Buffer, 
coyepxatemM 25 MM Tris-HCl pH 7,4, 150 MM NaCl, 1 MM EDTA, 1% Tergitol NP-40, 0,1% Harpua 
noyenuicyrppata, | MM denuimetuicynbponundTropusza u uHTHONTOp mpotea3s. Konuentpauna 
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OeIKa B rOMOreHaTax TKaHel Olpeyemaacb HaAOOPOM JIA aHaHM3a OeKOB 10 MeToyy BCA (Pierce, 
Poxdopa, Unmuoiic, CHIA), u 60 mxr oOmero Oenka “3 KaxKTON mpoOs PpakyHOHUpoBasMch, Ha 
rpayweHTHom reye Bis-Tris 4-12% npu HanpsKeHuu 120 B B TeaeHue 2 4acoB HM MepeHOcHIIMch Ha 
HUTPOLMeWIONO3HYIO MeMOpaHy. 3aTeM MeMOpaHy HHKyOupoBasIM Cc aHTHTeaMu K KOqMHY-1 nM 
oxmoyuHy (Invitrogen) kpommka u anTuTesamMu Kk ZO1 (Invitrogen) kKposMka, pa3BeeHHbIMH B 
oTHomeHHH 1:250, u aHTuTesamu K akTMHy (Sigma-Aldrich) mpium, pa3BeqeHHbIMM B OTHOIeCHHH 
1:10 000, B Treuenne Houn. JI BTOPHUHbIX AHTHTCJI, KOHBIOTMPOBAHHBIX C MepoKcHa30l XpeHOBoH 
KOPHeBHIMHOH, HCMOb30BaIM pasBeyeHve 1:5000 (Sigma-Aldrich). MemOpany Bu3yaru3upoBasn c 
MCHOIb30BaHHeM peakTuBa Super Signal West Pico (Pierce) u pa3paOaTbIBasM aBTOMaTHYeCKH. 


Anamu3 OAHHbIX 


JIa cTaTucTuueckoi OleHKH JjaHHbIX UCIOUb30BaICA t-KpuTepuii CrTbroyeHta. PesynbTaTbl 
IIpe{CTaBJICHbI B BUe CpeqHUX 3Ha4eHHH + CKO. 3HauuMocTs cuutasacb Ha ypoBHe p < 0,05. 


Pe3y1bTaTbEl. 
Oowmue Oannoie 


Ilo cpaBHeHHt0 C KOHTpOJIbHOM rpymmon, Kpbicbl c XbIT WemMoncTpupoBau 3HayHTeIbHOe CHH2KeEHHe 
Maccpl Tesla (503 + 25 npotTus 462 + 18 r, p < 0,01) u remaroxputa (45 + 1,2 npotus 37 + 1,4%, p < 
0,01), a TakxKe 3HAYHTeIbHOe NOBbILeCHHe CHCTOMYeCKOrO apTepHasbHOoro AaBleHua (121 + 3,4 
mpoTus 155 + 2,8 mM prt. cT., p < 0,01), BerqeneHua Oemka B Mouy (10,2 + 2,5 npotuB 143,5 + 9,7 
mr/24 4, p < 0,01), KoHWeHTpaliuu KpeaTHHHHa B riy1a3Me (0,4 + 0,1 nporus 1,4 + 0,2 mr/an, p < 0,01) 
MW KOHIeHTpaluu MoyeBHHE! (45 + 5,1 nporus 98 + 6,4 mr/yn, p < 0,01). Sto compoBoxalocb apKo 
BbIP@KCHHBIM TOBbILCHHeEM YPOBHA MaJIOHOBOrO alibseruya B msa3Me (0,8 + 0,1 mporus 1,5 + 0,2 
MKMOJIb/MJI), YTO CBUCTEIBCTBYeT O HaJIM4HH CHCTCMHOFO OKUMCIIMTCIbHOTO CTpecca. 


ATauneie no 6e1KaM myeonsomHolx coedunenuu (TITC) 


JlaHHpie mpeyctapieHbl! Ha pucyHKax 1-3. Ilo cpaBHeHHtO C KOHTpOJIbHOM Tpynmnoi, B 
HeoOpadoTaHHon rpynnme c XbIT HaOmrogaoch spkoe CHWKeHHe COepxKaHuA OesIKOB KJIFOUCBEIX 
TpaHcileApHEx SOerkoB TIIC, knoquna-1 u oKIO_MHA, B TKaHAX 2KellyyKa. CHWKeHHe CozepxKaHHa 
KOQMHa-1 WM OKIOIMHa B TKAHAX 2KeyyKa y Kpbic c XBII compoBoxasioch ABHbIM CHWKCHHeM 
OCHOBHOrO WHMTO30NbHOrO Oemka TIIC, ZO1. Tawxe cogzepxkanve kioquMHa-1, oKmoqMHa u ZOI1 B 
TOWeH KHUIKe WH MOAB3XOWHOK KHUIKe 3Ha4HTesIbHO YMeCHbIUMJIOCh y %MBOTHBIX c XbII no 
CpaBHeHH!0 C COOTBETCTBYIOWIMMH 3HaYCHHAMH B KOHTPOJIbHOU rpynne. 
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Puce. 1. PertpeseHtaTHBHbIi MMMYHOOJIOT H TpyMMoBble JaHHble, oTOOpaxkarolMe coyep»xKanne OesKOB 
ZO1, knoqnHa-1 4 OKIIOAMHA B KeIyAKe HOPMAJIbHbIX KOHTPOJIBHBIX (CTL) kpsic u Kpbic c XBII. * p 
< 0,05. 
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Puc. 2. PetipeseHTaTHBHbIM MMMYHOOJIOT H IpyMMoBble JaHHble, oTOOpaxkarolve coyepxaHve OeKOB 
ZO1, knoqMHa-1 4 OKIIOAMHA B TOLMeH KMIIKe HOPMAaJIbHbIX KOHTPOJIBHBIX (CTL) kpbic Hu Kpbic Cc 
XBII. * p< 0,02; * * * p< 0,001. 


OG6cyxeHNe. 


OcHOBHBIM pe3yJIbTaTOM JJaHHOro UCCIeAOBAHHA ABJIACTCA JCMOHCTpallHA 3HAYHTCJIBHOLO CHWKCHHA 
KJIOUCBBIX OeJIKOBLIX KOMIOHCHTOB 9SIIMTCIMAIbHBIX TYTOMJIOTHBIX COCMHEHHH B 2KeyAKe, TOUer 
KHIUIKe HM MOAB30IHOM KHUIKe 2%KHBOTHBIX C XbITI 10 cpaBHeHMIO C TeMH, KOTOpbIe ObLIN HalijeHbI B 
rpylie HOPMaJIbHOrO KOHTpOJIA. OTH pe3yIbTAaTbI PpaCWIMpPAIOT pe3yIbTAaTbI HAalIMX MpeybIAyuUUX 
HCCIeOBaHHH, KOTOPble MOKa3aIM HAapyWIeHHe IMTeMAIbHbIX TYPOMIOTHBIX COCAMHEHHH B TOJICTON 
KMWIKe Tip JByxX pa3IM4HbIxX MoOgenaAx XBII, Ber3sBaHHbEIx HOO YacTHYHON HedpskKTOMHeH, 1H00 
ToTpeOseHHeM TIMI, cosepxKallei aeHHH, 4YTO MpHBOAMT K WHTCHCHBHOMy XpOHHYeCKOMYy 
WHTepcTuyHasbHomMy Hedponatun [12]. 


AmmapaT TYyrOIMJIOTHBIX coeqHHeHHH BKIKOUaeT B ceOd TpaHCMeMOpaHHBIe, IWHTO30JIbHBIC 
TICPHIOHKWMOHAIIbHBIe OemKH. TpaHcMemOpaHHble OeIKH BKIIIOUaIOT B ceOsa ceMelicTBa OeuIKOB 
OKJIOJMHOB HW KJIONMHOB, KOTOpbIe OOpa3yioT Oapbep TpOTHB IMpOHHKHOBeCHHA 2%*KHKOCTH, 
pacTBoputTelei U 4YacTH, CoeqMHAA TIa3MaTH4ecKHe MeMOpaHbI coceqHHX KeTOK. L[MTo30/bHEIe 
OesIKH, TakHe KaK ceMelicTBO OenKOB 30HYyJIa oKOZeHC (ZO), oOpa3yioT AKOpb, KOTOpBIii 
OJHOBPeMeCHHO CBA3bIBACT BHYTPHKJICTOUHbIC OMCHbI OKJIIOMMHa HW KJIO(MHAa, a TakxKe 
TICPHIOHKIMOHAIbHOe aAKTHHOBO-MHO3HHOBOe KobuO [15, 16]. CoxpaHHocTb TyromJIOTHbIx 
COeqMHeHHM UMeeT BaxKHOe 3HaYeHHe WIA COoxpaHeHHa MyHKIUWH 9MHTeMabHOorOo Oapbepa. 
CrleqOBaTesIbHO, YOBUIb KIIIOUCBBIX OCJIKOB TYFOIMJIOTHBIX COeMHeCHHM B TOJICTOM KMLIKe, 1oKa3aHHad 
B HallMx peblyWux uccweqoBaHHax [12], a TakwoKe B KeMYyAKe, TOWeH HU NOAB3AOWHOM KMLWKaX, 
oOHapyxKeHHad B JaHHOM WCCIeqOBaHHH, cCiOCOOcTByeT CBA3AHHOMYy C 93THM JIOKaJIbHOMy HU 
CHCTeEMHOMY BOCIIaJIeCHHI0. 


Ucnonb3ya KyJIbTHBUpyeMbIe 4eyIOBe4eCKHe KOJIOHOWMTEI, HaMH HeaBHO ObIO OOHapyxKeHO 
3HAYHTCIBHOe CHWDKCHHE TPaHC3TIMTeIMaIbHOTO 3ICEKTPHYeCKOTO COMPOTHBIICHHA HU yObIIb OesKOB 
TYFOMJIOTHBIX COeCTHHeEHHM Mocie WHKyOalMH B KYJIBTYpaJIbHbIX cpefax, cOfepxKalMx my1a3My 
TIpeIMOAMAIM3HBIX MalWeHTOB c MpoyzBuHyTOH XBII [17]. Bo3sgeticrBue ypemuyeckon W1a3MbI Ha 
STIMTeIMAIbHEIM Oapbep ObLIO 3HAYHTeILHO MeHee MHTCHCHBHbIM, KOra KICTKH OLIN MOABeprHyTbl 
mia3Me wocue reMojMasiM3a Tex %e MalMeHToB. B otmM4une OT 9TOrO, Wla3Ma OT 3OPOBbIxX 
KOHTPOJIBHBIX JIM, He OKa3bIBasla CYI€CTBCHHOFO BJIMAHHA Ha TPaHCSMMTeIMaIbHOe IIeEKTPH4eCKoOe 
COMpOTHBJIeHHe WIM COJepxKaHve OeKOB TYFOMJIOTHBIX COeqMHeEHHM. ITU HaOMIOAeHUA yKa3bIBalOT 
Ha pOJlb WHaM3HpyeMOro YpeMHYeCKOrO PeTeCHWMOHHOTO MpOAyKTa B HapyWIeHHH CTpyKTypbl u 
(PYHKYUHU NIMTeIMaIbHoro Oapbepa KuWIeuHUKa. B nocuexyroujemM UccieqOBaHHM MBI OMpeyeuHIM 
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MOYeCBHHY WH UpOAyKTbI ee THApoNH3a MUKpOOHON ypea30i, TakHe KaK aMMMaK HW aMMOHMit 
THPOKCHA, KaK OCHOBHYIO IIpHYHHY HapyIeHHA STIHTeMMAIbHbIX OeKOB TYTOMIOTHBIX COeHHeHHH 
B TOJICTOH KuuIKe [13]. HakonseHue MO¥eBHHEI B 2KUAKOCTAX OpraHH3Ma y Joe WU %KHBOTHBIX C 
MOYCUHOM HEAOCTATOYHOCTHIO IIPHBOANT K €€ HHTEHCHBHOMY HOCTYIWJICHHEO B 2KeJIy{OUHO-KHWIC4HBI 
TpakT uepe3 Wuddy3v1o MW BKIIOUeHHe B CeKpellMH >xesIe3. B KumedHOM MpocBeTe Mo4eBHHa 
THApomM3yeTca MUKPOOHOM ypea30i, oOpa3ya Combe OObeMBI aMMuaka [CO(NH 2 )2 + H 20 > 
CO 2 + 2NH 3 ], koropsiit Obictpo MpeBpaljaetca B aMMOHHH TuApoKcuyA [NH 3 + H 2 O — NH 4 
OH] [19, 20]. AMMonuii ruzpoKcuy, B CBOIO OYepedb, MOXKeT B3AaMMOJCHCTBOBATb HU pa3sbeMHATb 
OesIKH TYFOMJIOTHBIX COCMHEHHM, KOTOPbIe HalIpaMy!O CTAJIKHBAIOTCA C IIPOCBeTOM HM TloOsBepraroTca 
BO3eHCTBHIO COfepxKHMOrO KHIWeuHHKa. Ypemuyeckad uddy3uA MOYeBHHEI paBHOMepHO 
IIPOHCXOAMT Ha BCeM MPOTAKCHHOCTH %KeJLYOUHO-KMMCYHOLO TpaktTa Yepe3 BKJIOUCHHE B CeKpellHH 
2Kele3, BKIHOUAL CJIKOHY, %KeJIYAOUHbIC COKH, 2%KeI4b, MOUKeyOUHbIe CeKpellMH HM MpOAyKTbI 
CIIM3HCTBIX %%*Kee3. VMHTeHCHBHOe MOCTyMJIeHHe MOYCBHHBI B Key OUHO-KMWIeCUHbIM = TpakT 
ycyryOsIseTca MMUKpOOHOM KOJIOHWB3aIIMeii BePXHHX OTeIOB KHINeYHHKa UW KapAMHalbHol 
YW3MCH4YMBOCTLIO B COCTaBe MHKpoOvoMa KMINeYHHKa y ypeMM4ecKHX Joe HW %*KMBOTHBIX [21]. 
IlostoMy HeyAMBUTeIbHO, YTO ypeMMA TIPHBOAHT K HapylIeHHIO 9SIMMTeIMaIbHBIX OeIKOB 
TYFOMJIOTHBIX COeTMHeHHH u PyHKUMU Oapbepa Ha BCeit MpOTMKeCHHOCTH 2%*KeJyOUHO-KMIeUHOTO 
TpaktTa. Y4HTbIBad POJIb MOYCBHHbI HM MPOM3BOHBIX aMMMaKa B WaTOreHe3e HapylWIeHHA CTPyKTypbl 
KvwedHOrO Oapbepa mpu XBII, B nocireqHeM UCCMeqOBaHHH MbI W3y4HIM BIMAHHe TepopasIbHOTO 
aKTHBMpOBaHHOTO yrsia [22] Ha dTMTeTMaIbHbIe OeIKM TYPOMIOTHbIX COCAMHeHHH B TOJICTOM KHLIKe y 
YPpeMH4eCKHX %KMBOTHBIX. VccneqoBaHve O0Ka3ajI0 3HAYHTeIbHOe yJIyYieHHve COCTOAHHA 
SIMTeIMAIbHBIX OCIKOB TYFOMJIOTHBIX CcOeqHHeHHH y Kpbic c XBII, koropbim Japa MepopasibHbiit 
ajicopOeHT. OTO COMpoBOKAaIOCb 3HAYMTCIbHBIM OCIaOJIeHHeM CHCTeCMHOrO OKMCJIMTeIbHOTO 
cTpecca, BOCHaJIeCHHA HW SHAOTOKCeEMHH. 


B 3aKmroueHHe, WaHHoe HMCCeqOBaHHe JeCMOHCTpHpyeT 3HaYHTesIbHOe HapylleHHe SIMTeIMaJIbHbIX 
OeIKOB TYTOMJIOTHBIX COCUHMHCHHH B %KeIyAKe, TOMeH KHMIKe H MOAB30WIHON KHIIKe IIpH ypeMun. 
OTH pe3yIbTaTbI PaCWIMPAKOT pe3yIbTATbI HaIMX peAbIyWIUX UCCIeAOBaHHH, KOTOPble MoKa3zalIM 
HCTOMeHHe SIMTeCMMAIbHbIX OCNKOB TYFOMIOTHBIX COCMHeCHHM B MOJIeuI4X 29KHBOTHBIX c XBIT u B 
KYJIBTHBUPOBaHHBIX 4eIOBCYeCKHX KOJIOHOMMTAX In vitro. 
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